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III.

ABSTRACT

The first successful, though nominal, constant 1l:vel flight
was made in a series of launchings at Alamogordo, New Hexico,
Navy permissiom was given for New York University to purchase
the Navy-s,onsored polyethylene balloons from Gemeral Mills.
This ojens up the first source of large, light-weight alastie
balloons. ¥#irst delivery sas made on tine subcontract with

d. A. Saith Coatings, Iac. for tae l5-Ioot diamster aeavy
polyethylene bscllooad. Inuruved ty.e baliast reservoir was
designed and procurement sturted. Bqulpaant was .recared for
a second series of fliguts ut Aienogordo in Juiy.

a, PERSONNEL
The following men were hired:

Name Dutiep Qualificationg

Dorion, Richard: Navig=tor, Lruftsman former B-17 Radar
<l e Navigator. Under-

graduate Mechanical

-, Engineering Student.

Higgins, Robert L. . Equipment Copstruc-  Undergraduate Mech-

>

tion anical @agineering
e, Student. Army
ol Instrusent Mechanie
at Oak Ridge.
RS ) wolenia mn e
Morrell, Paml: .- 5  Equipment Comstruo- Undergreduate Engineer-~
Lo oo tloms ing Student. Merchant
[PEEOTIALI T - Marine mginoar.
Y | oL Saa
R 4
S AC

Clearance wes obtained from the . S. Mavy for the purchase of
plastic balloens from General #ills, Inc., Mimneapolis, Minnesota,

b. COMMUNICATIONS .
2/%(1) Cirrespondence: during this seriod wes as followss..

-avgrol L A8 B
Date of i :a1-s..:ly, §oua. e
Corres- e
fondenge  Address Abatracy: - - Answer

€/16/47 Nr. A. P. Orary,  Fervarding check for None required
Yatson Labs., M0, equigment recovery
Alamogordo AAF,N.M. reward

-2~



Date of
Corres-

sondence
6/16/47

619 '47

6/13/47

6,/28/47

8/25/47

6/24/47

6/28/47

Address

dr. F. M. Cooper
959 Whittier Ave.
Akron 2, Ohio

Contracting Offi-
cer,

Watson Laborator-
ies

Red Bank, N. J.

Mr. Douglas Rig-
ney

Natson Labora-
tories

Red Bank, K. J.

chi‘f of U. S.
Yeatner Burean
Washington 25,
D. c.
Att:s Mr, B. C,

Haynes

Kollsman Instru-
neat Div,

Square D Company
Elmhurst, ¥. Y.

Att: Mr, Paul
Goudy

WIRB

ur. 0. C. 'in'-.
General Mills
Minneapolis, Minn,.

Mr. O, C. '1""
General Mills
Minnespolis, Mimn.

-8~

Abstrse

Specification of
large balloon sent
and &:.ointaent
requested to dis-
cuss manufacture

Enclosing co.ies
of Special Report
£ 8

Request for addi-
tional Army
weather equipment

Request for Big
Springs radio-
sonde station to
monitor Alamo-
gordo flights

Order to modify
dribble mounting
and rate of flow.

Request 7 foot
balloons have
means of attach-
ing shroud lines
to carry load.

Order to ship re-
maining 7-foot
balloons to El
Pezo, Request for
estimate on bal-

last gripping
devices.

Apswer

Considering
Jroblem before
nailing bid.

None required.

Being procured,

dctive coopera-
tion received,

Complied with,

Complied with,

Complied with,
General dills
awaiting ballast -
sample,
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¢c. 1. GENERAL WVORK ACCOMPLISHED

Field tests were conducted at Alamogordo Army Air Base during
the week of June 1, using clusters of me teorological balloons,
The primary object of these tests was to perfect handling and
launching techniques for large flights axd to check the opera-
tion of the varicus altitude controlling devices developed for
this project. At the same time, the tests afforded the oppor-
tunity to carry aloft payloads of Watson Laboratories equip-
ment. In general, while the flights were successful in the
sense of carrying Watson Laboratory gear aloft for an extended
period of time, difficulties and materiel failures encountered
gerved to emphasise the unsatisfactory characteristics of
moteorological balloon clusters. A technical report under
preparation will contain discussion of the flights.

After the return from Alamogordo, the remainder of the month
vas occupled with preparations for a second field trip to
Alamogordo Amy Air Base for tests to be conducted in July.

Tventy-five seven-foot diameter 1 mil. thick polyethylens
talloons were received from Geperal Mills. One each fifteen-
foot diameter 8 mil. thick polyethylene balloons was recelved
from H. A. Smith, Inc. '

A seven-man balloon crew departed for Alamogordo Army Air
Base on June 27 to make the second series of launchings there.

The plastic ballast reservoir used for the first flights in
New Moxico was too fragile to take launching stresses. An
alminum reservoir, mounted om legs containing a built-in
filter was designed and a supplier was located. The capacity
of the nev reservoir is 5 gallons (30#) though it will weigh
only 2 pounis. It is believed that the aluminmm reservoirs
1f recovered may be used repeatedly.

2, 8 ob

The greatest problem encountered during the field tests at
Alamogordo was the unpredictable and highly variahle effect
of superheat on meteorological balloons. The unpredictable
increase ia 1ift of the cluster under the rays of the sun was
as much as 25% higher than the initial 1ift. This in several
instances resulted in the inability of altitude contrel bal-
leon cut-effs to stop the ascent of the balloon train at the
desired altitude.

The extrems lew temperatures encountered at high altitudes
apparently has oonsideradble effect on the operation of elec-
trisal equipment used in altitude control.



In several cases squibs used for altitude control failed to
fire at extremely high altitudes. It is believed that plac-
ing & =mall load on betteries may help keep cells warm enough
to produce the nmecessary voltage at high altitude on future
flightl.

3. Limitations

The greatest factor hindering the progress o work is still
the lack of available space at New York University.

d. METHODS OF ATTACK

Field tests at Alamogordo indicated that a Helios-type cluster
is much superior to a long cosmic-ray type flying line in case
of fabrication, handling and launching when it is necessary to
use clusters. Therefore, this type of cluster where the balloons
are all at the same level, will be used on all future multiple
balloon flights.,

Large plastic balloons have bsen obtained ard will be flown
at Alamogordo during the tests to be conducted in July.

e, APPARATUS AND EQUIPMENT

The main sand ballast-dropping device was improved as a result
of experiments at Alamogordo by constructing the ballast tubes
of aluminum rather than plastic, and by using stronger paper
diaphragas as the frangible support for the ballast,

f. CONCLUSIONS AND RECOMMEMDATIORS

Opinion has beer strengthened that clusters of meteorological
balloons will never be a satisfactory method of achieving con~
stant altitude for long period flights. Various factors which
veigh against the success of such flights ares the inherent
vertical instability of extensible balloons; the rapid deter-
ioration of neoprene umder the rays of the sun (average 6 hour
life); the complex set of ballast ani lifting equipment re-
quired; the variatle and indeterminate effects of superheat}
and the difficulty of launching a long train assembly, even
under the best conditions.

-In general, equipment must be strengthened and higher safety
factors musd bd used to withstand the strains of launching and
the escillations of the belleon train in flight.

Ome or more observation posts, downwind, are nceded for Alamo-
§orde~ releasesj each post should have theodolite and radiosonde
observers and equipment. Better cemmunications betwveen, and
osordination of observation posts is vital for satisfactory



IV,

tracking of btalloons in flight. Aerial observation of the
balloons greatly assists interpretation of performance data.
Better radio transmission of data is nmeeded from the balloon,

FUTURE WORK

Plastic balloons have been obtained from both General Mills and
H. A. Smith, Inc. and will be flown on the next field trip to
Alamogordo in July., Arrangements have been completed to obtain
a8 large a supply as is necessary of these balloons and tests
wvill be conducted frequently to perfect a technique of maintain-
ing a balloon at nominal constant altitude,




